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A dummy gate electrode is formed before the gate electrode is formed. Extension regions, side wall silicon 
nitride film, source/drain regions, silicon oxide film, and others are formed with respect to the dummy gate 
electrode. The dummy gate electrode is removed, and a part of the extension regions diffused to a region 
immediately under the dummy gate electrode is removed. The removed part is filled with silicon selection 
epitaxial film. Thereafter, the intended gate electrode is formed. This production method gives a 
semiconductor device that prevents the deterioration of electrical characteristics caused by short channel 
effect and parasitic resistance . 
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§l>. ifc. ^S*t*M-r -5. d t ^'T-* S „ Ztliz 
X *) . ^ a - h f-r ^^ft^S^ffifiitgE-ri. «Jft 

[ 0 0 6 8 ] .. **tf>y- h«fi 1 8 fcJ&fcLfcft 

tfc^T t> . i^'j 3 ya« i fcttro-fc* 5 ff&a 

[0069] L#> Ut#<o . M8S 1 8 £Jg 

[0070] ZMztb, *¥^gawSit^ffiT'«i. 
x?Xryv 3 yffitt9a. 9bc^F*t%<0fetS[t>^ 

< . mmmy- imm< tthoz m±.-?h z t #-e 
[0071] mmmB2 

^Tmmi. t-r. mtMrnmnzn^xmrnuzm 
1 ^txm^m 1 1 izuki-xnt mmcDxm£& 

I). <e<7)f&. Hi <7X / hxyf-y^ 

iJttiH7^X7^y^S:Jfi-r;i:tJ:0. RittLfcf- 
**/H%fofBtt 1 6W«ffifcJ;tf<?-?>Sg£gfc»£l$* 
LT»l9S»jfi1-4. Bkfet&JIS (»19<0&$) 
li. ft 5 0 n mtlTT** Z k tm* U\ 



[0072] mz. m 1 4 t^t x 0 iz, i/ 0 3 vw.it 
m stsxvmi'Vzymmi ok*tlt«rwk 

»1 9rtt^U3>iHRxt^^v^^2 0&^-r 

SS4 0 0-.9 0 0 o C, yy5V (S i 2 H 6 ) S*l~ 
lOsccm, ( C 1 2 ) 1 ~ lOsccmi?) 

t> t TflSMilKifilcJ: 0 , v 'J 3 yllRi e ? * $/ 
JH82 0J4. pS^fSftSF-T-Lfcti^TJb-jTfc 
[0073] K-7°-fl>i§-£\ x£*4f i'-Wl' 

tBj&iKmzj *ymxmizx 0 F-ri/ctJ^. 

w y K-TtfD tOTJ>-?T t J: v\ 
[0074] 01 5(c^-TJ:3t, vU3yS5? 

x.v?*i,*)vwk20Bzy-vwmi7mm 

4. *<0y-Mfi«Rl7±t:y-Mlffl8&»jRf 

[ 0 0 7 5 ] ±j* Lfc j: 3 c . &m{tim0)W*m 

TU. V- hSS 1 8 JBTmim^^J 3 >WR 1 

>Si«xe^^y+;HS20S:m-r4v:tT% mm 
A h 7 y y'X ^ {cij 4 L # V vf|*«±#-r 4 ^ 

[ 0 0 7 6 ] i*J. n r*r*)Vm.0Mffih& YyWX 
fbLXlt. >- | J3ySJRxh^Jfy-v;Hi2 0{cH- 

rztit^mit LTMpm^T-mmThhifi. ni? 

ttft*H-rL/so> ifcJi, 4*V&XLTi>X\\ 

z co^ut. y- h ss 1 8mr<mm<7) ^ y 3 y£ 

[007 7] ^JfeO^«3 

[0078] st. mmcommi izts^Tmwuzm i 

{^•flSt|3|«(?)lStfc^T, Ell 6K^-TJ:3 
tzbz. tf ,-Kn y i fctt B F , ^ t'«0 P McD^Mft 
Srs tAx*K5KeV-50KeV. H-XS5X 
1 0"~1X1 0 12 /cm2(CTv- | J3yS«l^ffi 

tftA-r h zt\zx*), +**wmmiA 2 1 mfo 
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t4. 

[00 7 9] HI 7*>4>B2 2t^-iese 

[0 0 80] fcfc, H2 4i3J:tfH2 5{35rrJ:'3C, 

uty- hmffit7on$ (yya y«*s i <r>m > tc 

JIHF-vtR*>j|l2 2fciWW-*. 02 5(i^'-h 

[00 81 ] flt2 20>?-'tAK (^'J3ya«lco« 
ffifc»2 2<9Wiiffcj&«3rta*) tiO* «k0^#<90 

• AOMv&Witfiv*. 4*5r<kki82 2?)& 
2 Sr»tfW4 itt. ft ^TOHMM 2 1 OSIBSfl 
[0 0 82] mz, m26t5i.lM21 £.7fct£o1,Z, 

Lxmmm2 2Mzisv a>mm^?*^m 

2 3*#jfcf*. HfcWWi, fckxtf. v 
Ur3ySKlfflS4 0 0-9 0 0 ,> C. i/isyy (Si, 
H 6 ) gSfil-lOsccm. g$ (C 1 2 ) 8£tl-l 
Osccmwtt -r^Kf^fflJSfiftt: J: 0 . y'J^yl 

sjx f ? y -wm 2 3 ^m-h . 

[0083] H2 8tiJ:^g|2 9t*^J:3K. 
y'Ja ygfiRx h° ? 4f x -wHi 2 3 (c p ffl<a*tt«j £ 4 
y&AffiCJ: 0 !> .1 fc -Cf-r */UTOHtHH« 2 
4£Bm-h. ZCOi-^r *JWmnffi.1& 2 4 <W« 

[0084 3 <X(C, 03OfcJ:Uf03 llcw^ldt. 
f- -v *A>TOHMIM 2 4 ±t y- h $fei*)8t 1 7 £JEMt 
4. ^y-Mft«Kl7±fcy-h*ffil8*»*-f 

[0085] #¥2§#§§«<7)«f y- b Iffi 
i8WTFcoffl&<r)i>' , J3y&WLi<v$ffllz. f-v*;^ 

4f-**/H*HW««2 2*%M£ft4 . CftCi 0 , 

wmtizbtfxzx. ^mwmsnmmwfctmnE 

<t£*ttitl z k a*TKfc:$: 4 . 
[ 0 0 8 6 ] &1Z % H2 6 (C^t J: o fc . If r-^'tfO 
$2 2£^jft-f4<IkT\ x^XrV^3V^9a > 
9 b^T#Ktf:^«W^0>J: 9itiV^**/H't4*fR 
«2ia983*Uc:k£$r*. -lix^tD. «lf«i*h 



[0 087] H2 7t^-tJ;atCs r-^lfcO 

a 2 2 4 i 1 1\ mzm^mm 3 *»sff tut 

[0 088] ZCDtzth. l331fc*-tJ:'5K. 

mmnwyiz&^xTMiim&wx oaftv*.**^ 

ttftffitt 2 1 *U 0 # < flqtf * i k (c&4 . 

[0089] immmmmiztsuxim us* 0 

K, M^y^«*^<o^^«-«]13-C(i, Hi?#8il£ 
3ififlW>y-h«Sl 8<01WWi, tt«0»$Nc:fe{tS* 
#cfc9tg+-f4. «##£+-f4£kt\ £?#8t§i 
3 <0fiflWc I £ ^ffimEfl J: 0 ffiV « h 5 > *JX 9tf 

Wi$.Zti&ztiz%&. 

[0 090] ZcrMRmkhyyi/AfX-te, 

tcfc^-C^ftaiK^<J; l 9iSV^-v^^%ffl^2 1 
* J J:»)#<ff«-ri>. i^fcft. Si45-StlS3jfi^« 

h 5 y y'x fiflmz tih<nim±-th z t itx-z h . 

[0 09 1]«riJ. KOHtciS^x-ybx-y^y^^ 
JStCli:fci:->-CT->'^»2 2^Mtl,^(:o 
V^TSiflUfc^ iOfBlt. HBr/0,xr^lcJ:SH 
7 -f x y f - y ftmt z b «k o T t r-^«o»«:» 

kx-yf-y^nfcfflffitcR(E&fiW36*N*LTx-yf- 

Dny5> (S iC 1») Sr^Oirtl.;kT*. J:"9RJ6 

[0092] mm<7)BB4 

*mmmmm4mz*mfomwe>mmm;iz'i 
witzmifr^m8i,z^-?j:mtmm<7)xm£m. -e 

wft. 03 2fc*tiat. RffiL^^'Jay^Klo 
Smiz x -y f y fZmtZ b t J: 0 if 2 5 £ IX . 

r s -y- h mffi 8 ^HTCfeii-t s x ? x x y i" 3 y 
ffl««9a, 9b«ai^£^i-rs. ffi25comit. m 

m~i> i. a £ . y 'J r? yStKx e ^ 4f y -v ;UfiK£ffit:S 
A £4* 4 £ k &U£<?>U § T*<xlf i < . tz k 

[0093] »c(c. @3 3^tJ:at^ yyayis-fb 

«2 5iO)gffi±fcJ;U i 'ilffi±ty ij3yy;^Wl 
«xt^df->'-\';HH2 6^«t4. ^*Wtcii. fck 

itf, SitiKS, y y n vwr i a«4 00-900 
•c, y/uvy (GeH 4 ) sssi~i 0 sc cm. y'y 
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^y(Si 2 H 6 )8SE*l~10sccm, «*(C 

1 2 ) mm i - 1 o s ' c c m<ot> t x-^m^mz 

[00 94] iRK. i'V3VyA,V-VJ*W6&.'ef* 

mi mm*. mmz\t. tztus. 8ffx& 

S/U3VieKia*4 0 0-9 0 0X;. ^5X(Si 
2 H,)8Hll~10sccm % «*(Cli)8Ull — 
1 0 s c c m<0 1 k tMfcWlffl)8*i£tc J: 0 , y'J^y 

[0095] H34fc*f-J:dfc. y'JnyaiR 
x tf? * v-wHl 2 7 Z.V y U n y W7->> AStR 

x o s ; t -cf-Y ♦A'^mwWi 2 s £#js-r 
a. 

[0096] ac. 03 5(,Ztft£ olZ, f-**Jl'TOfi 
2 8±cy- httiaR 1 7 *JMW4 . 

h»a»!i7±fc:y-hWii8^i«-t*. s&cc 
-rtihWnntr) miztv, wm&vywx? 

[0097] i<0^NW*«SOiBa*ffiTtt. 113 3 

^-fiat, yy3yy/i^x</A)MiRxe?Jfy-wi' 

IS 2 6 IBHWCs/ 'J 3 y»iRx t ? *5^wHR 2 '7 

3We*«<i4. y'^y^jfrfjawio. 54 

3 n m ( 5 . 4 3 A ) X'h *) . y/kV-^AOWFJgR 
ttO . 566nm(5. 66A) ( r-flSjSffiJSj 

fcyy3y^vx?A8ffixt**y*;MB2 7tt. 

[0098] Z^X o fc, v y ny^/U^x^ASi^x 
t° ? 4f y * njll 2 6 1 y y r? yMx e ? * y -wHBl 2 
7 fc "CJift^JgftaWSr* £ h T\ y U 3 y^Pvx^ 
AJiffix b°;? df y y;HR 2 6 8 LT y y 3 y Sft 
x t"? df y - wMK 2 7 t S £ i: fc&S . £ 

^£7)4 y'J3 yjM#?xe?*y-wni2 7 x- 
tt, S^<?)4tTv^^yy 3yjBWxfc:**y-wMR 

tcjt^T^+yr («^ifc«iETL) <rfmmmhh 
tit. *«ois*, K^a^'^-r^^t'^h^y^ 

[0099] yy^yjMtRxh^^-y+^tc^ 
*»5S^(iyy nyy^-ex^AgiRxt^dfv^m 
J: yfig^l>^«£T ; '&.g>„ y/w--) 
A<?)aJUt36**# < &ixtf y y 3 yy^-?-^ AjSiRx 

R<ottfcifi<$r-?Ts v y 3 y affix h° ? * y - wuKfc 

[0 100] yyay^xe^y-wPffltKS 



*£4i.&J£i:LT, y'J 3y^-?x->ASS?xt^ 
«f >"V7HHS:W(c*{f fc* 1 , y 'J 3>lzmtot&7imt 
lXli7fr-?-*?J> (Ge ) Affile. m(C)^XX 

( s n ) &fc'c7) 1 vktcs^s^ u\ zmm^. mu 

[0101] tfc. yy3yy^vx->ASlRxb , '^dr 
y-wHR2 6<tefatf+**jVT*miffiML2 8izisitl 
X^ti)\ y»J nyyvuvx^AStRxt^df y*;Hl 
2 6tiy y 3yjMiRxt*?*y-wi/§l2 7 
* £ t ^(OfftfjT* y y 3 yy>vx^ AS 
jRxe^df y^;HK2 6li***;H«!|trig«2 stir 

[0 1O2 3HSfew»®5 

^yf/lli y y 3 y^r>-7x>^ AStRxh'^df x-Y/U 

w^mmtim^mcm^miz^xmmh . 
[0103] i-r, mmcomm4 iza^xmrnttims 

2 iZnk-fTfentk. M2 5 <r>$m £W o Xdtz. y 'J 3 

^mizmuvE^-yi-y^int^bizx*). 03 6^* 
txoiz, m2 5comwm±.mm : sv~iyM{m2 9 

[0 1 04] acfc, 03 7tcS"tJ:3t;. «2 5l*l(ey 
y 3yy-';kvxr>AS^xh^dry-v;H3 0 5r»«f 

*. zotz. m2 5(r>mmm±utmm'>v^ymn. 
8?xt^df i"*ivmm2 somsfrkf&fkt&zbiz 
i?3 oofijeft^mi. mmmm4 izmms 3^ 

[0105] &(C. H38C5rfJ:at:, «>i7M» 

^y^itz^y^Jiy^y^imtubizx'). am 

yy3y|£ffclS2 9£l$*-r&. ^*}VW 

jmztLt y- vmmwF<nMmzo.mt&M&>- y 3 

yK-fbK 2 9 OSHhFilwfi: < t i <fC V Wet 

[0106]<Mc. H39lc«tJ:3K:, ?f25^ffi» 
|,J:ot3yy3yStKxt^dfy-v;^3 1 *»tftt 
=Sr*J. yy3yjitKxf^^y+;H3 lcofi!t#^ 
»t<3#«4fc*Jtt*03 3fcSrfiet*jv^ 

[0107] ate. 04 0 tst ± 3 fc. y y 3 ymm 

xf^^fy^HK3 1 fcil^yy ayyn-vx^AjMiR 

i mxti z\tx'^^)\^mmm 2 *mt 

[0 108] mz. 04 UZjfrtXllZ, f-v^U^tt 
MM 3 2 ±cy- h ttiftK 1 7 . *<r>y- 
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[0109] HStc0B®4 tfcWfli, 03 3 tijrtX 
gtt$ wo* 2 5 J; OBBitJgjSS fifc y 

»J a y ynr*?-*rJ*WRx. tr * * i"\ /Hi± t y >j n y 
8ffixe**y*/MR2 7#m£*ufc. Zcr>tzib. ? 

yy nyy/l^x^Agffixe^y^;^ 7tftf&. 

i o l- 1 o ] -^r. ^m^mmcomm-mxu. «2 
5 nffiBLktsm isvi >mm 2 9 imtLZtii £ 1 

t\ v i ;3yy>v-'>jUSt)?xt^=Jf>--v;HK3 0(i 
M2 5<?)imfrt>f8Ml. Wmfrbiif$.&l%\>\ Z<v 

t(4. i/U3>aS?xhr^^^;H83 ltfffiBU y 
U rjyy/l/V-^ASSlRxt^*i^;Wg3 Oli&gL 

[0111] iii(;J:"9, ***)VtMf8i£ti&m&. 

t%b*>. >j r^jtirtifWSsr^T y 'J 3 ysi 

JRxe**y*>H(3 1 t4 iXMfSL-t&Z bifiX 

4. L*»*>, yy:iyaS!Rxe**y^/l«3 lOTt 
?>r*A^>-^ft»6ffi^&bfc'>T y y ayVii'-e 
-^AS!Rxt^^v^;^3 0A^a-ri)^i:t'. v 
»j 3y»8ixe**y*/Ui3 1 JdWt(ca»t*i* 

[0 1 1 2] HJfc£)ffi8B6 

*»>B^itt^!B 6 1* ^mwm.<ommim to 

[0 1 1 3] *»H^^ttt^)««6tffiS4«#SIS<0 
ySitRxt^dfv^ffiltvUay^vx^ASIlRx 

[0 114] HSficO»®4tfc^-CiftBBUcH3 
2t^fXSOft, H4 2t*fJ:9t. «2 5 

* y ■* Ate 3 3 , mm<mm4 izm * m 
3 3 tsrf letfcv^-csMB it&ftb mmx-hh . 

[0 115] act. H4 3KflttJ:d(C, K94x?f- 
y^£ fctt x y b 1 J: 0 , y 'J 3 

[0 116] <Xt, 044t^"f43t. m34$:®.tb 
h 4 o t y 'J 3 y jHtRx t'? * y-wHg 3 5 Sr»flE-f 

5. fcfe, v"Jay«Wxt^^+/HR3 5<?Drtift* 
fttt. H*t<0»S84tJ3»t*ia3 3t^1"Xgtfc^T 



[oii7] zm. mm<mm5izti^xmmirM 

4 0tjjVfXg?)J:3t, yy:jyjSS?xt:?*y-wU 

1 3 3 1 p mn^mnzj * >&xmz£ o &a-t & i 

[0118] *fc s Hfe^Ji5 ttJ^TKHaLfc04 
lt^fXScoiot, f-+*;P^WBfffl«±ty-b 
*6BW(BKW) -^y-M&HBUit 
y-hlffi ) Sttd^m, 3 

y?? h*-;we«iS^i!«»iSiS» ( ^-fttm 

[01193 *¥#*^s<7)S8i^a-e{i. mmcomm 

5 iz&^xmwit:*m#8m<7)m&ij&b it^z t . 

yj3yy;^x^Ag!^xt^df^/Hi3 3{i, n 
U 3 yiKfcffiJ 2 9 ^jgjstl. i b % < » 2 5 tffM 

[0120] -toais*, yuay^vx^AS^xhr 
9*l/*MXi 3ti. yynyjMtRxf^^yA';^3 

^SS**U Ofej-t^oT, h 7 y y** ^ <?)«MW^tt 

[ o 1 2 1 ] =5r*j, ±.imme>mmx-ii. nf+*;n 

«o«SWMI h 7 y^ ^ t«fc»»fTlfiHUfc^, *^ 

mfomcowmimi . p f- ^ ^/i^e^whuk h 5 y 
yx^CTLTtaw-tftit^-cfi*. i<o»^t 

14. pM^I$!fttLT^ny^BF 2 2raAtl>>Ii:-C' 

[0122] 4-HII8*S*utiatO»!BI±i-^-C^-C 
piJST'JboT, *MW=5ri^T»4 : 5rv^#t^h.4 / <.l' 

4lXi5HrtT"c7)-f ^T<7)^5E*% till) £ b tfimZti 
6. 

[0123] 

[3MH<^»*] *HBB«lo^ffltfc(tS^tt:SB 

o^srffi 1 4 *itf . y- h ««s:t<7)^^ *>vm® b 
%iffibco$mb zcD&w&fttikvy- hmm^mrr 

tzmm^mx'm^&tixi zbx\y-h «« 
h 7 y ^ t mt v * v ^fWBE*«»t 4 c 

t ^T-#Tm^W«fttt®fL/;^@«^B*<#^>ixS . 
[ 0 1 2 4 ] ft * L< {4, ^WJWBBlfclSU;. f-r 
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*/MH«k fcftflWLtfc*' S -ti^Mt ftlfi t . 

s*a^isii, Bfj&ank ut, 4-&< k i>m 

l«yy3yxt-?*y^Mfcg«£^jft-rftXg$:£ 
v^ft;kt\ JR«rat:ffoTy-h«airF<o««fc:tt 

y y'x ? fc tt ft H$ W3r h < & 6 <o £ Rfcih 
-f ft <! k WX't* ft k k i mi%ttZ%<tZ b WX 

Sft. 

[0 12 5] 4fc#4L<li. *«>&Al8lis SSlO 
?*yA>;Mfc^O||5#£ffltf>&t?.J: 3 ICS ^,K»2<o 

x^izt x\ y- MBtEiTtfiaw-sas 2oy y a 
m®<7)wm®&$: x nmrnzumth zbttx-z . * 

k *tffl52tf>y U 3yxt';?* y^j£J|/lOTfc£Mt 
jgfcSS l coy y 3 yx t° ? * y A-yM&K^T&WlJg J: 

SEc7)fi«E $-11. i k ft . 
[ 0 1 2 6 ] #i L< Ji. ^M!ftffl«^B!D:SOBir(c. 

f - * * flJffl-f ft £#>OJS 2 OT£OTOtfe#tt 

«rf ft£kt^««W#J: 9»<fc->fcf-v*/IHI« 

wB^Siutffl^® 1 <oy y 3 yxtr** y *;H££ 

WM&wmh z t t . h 5 y y'x? 

<o l & v m»e & mhw & i t m # ft . 

co 1 27] ffc#*i<\t. Mfo&frxmt. mi<r> 

y y 3 yxf?* y *^f£*l<oTOefoattE£f.* 
StXft #r&] tffi o r <tt k & ft » ffM 

mm^m^mmm, t + *>ns«k & ft ft . 
vintcj;y. m^^h^yy^^^ya-b^-^^ 

Sft*5:ffl]SiItft;k^T'#ft. 
[0 1 28] S£fc*f*L<li. lWtfJ^KfljfRWtJj: 



S£«*. fifc*iatt. f^*/MS$k£ft1I«!k#*I 
Uttik ft m& h + \ *;HW«k &ft «**ci»i*» 
oT08S5^JiTW^fc^ft»f5S:m-rftIgS-^ 

T'Vft i k t-, y- b mMn^^ffltt^iifflatcoifift 
izttm>*mviimcD& ^ *ivm&b % h^wm 
ft. ztiizx'o, ftMmm&mnmwzwixiz 
v ^«E^ ioffii' h 5 y ^ § ix ft <o 

[ 0 1 2 9 ] m i< a. s^>a^is«i, mi coy y 

3yxt'?*y^W£j|l$:ffM-fftfii£ N Bfgcoilfc 
L-C, fc k AWT I vSetc*^ k'co y y 3 y&wrmnjt 
m*1ztji>> y 3 yxe? y 5:»^-tftxg 
£-&X/C^ft«rkT\ ^-oyy3yxh^dfy-v;HSft 

Itciy, micoxh^^y^/^^itcM^* { ±t 
ft. ztiizx*), micoxh^^y^«ftlfcfc(tft 

y'x^oi6#as*^±-rft. 

[0130] ftftWlcli, l^lfllilllfflkfifflk 

< k i3li5^JSBi±tc y y 3 y£W-<0fl!iO7c«&*tf ^ 
y 3yxe^#-/tM«lJl)itt ftissr^-e^ 
ftik*«#iLv\ • 

[0131] SfeC«»a»Igtt, SSS<?)KH±fcco 
^y y 3 y^cofl6<?57c*2r-^tf y y 3 yxtr^df y-v 
^*«^^-rftIg^^T'^ft^t* { »4 L< . 

ii-izmz- z$z. hzb ifix% ft . 

[0132] ^BjOffi^ffiCfeJtft^Nlft^lBK J: 

, y y 3 ymwmim^^ y y 3 y«t j; 

y'j3yRts*36<±tft. y'J3y 

mizmi r^»»**«KdJ: ur . 1 *to**fi«i 
««k y- h«ask ^-ttivmsk ^ 5 y^^m^ 

[0 133] *<7>i'VayMli£.m**Zi.&zb<?>-C* 
ft y y 3 ytm^yjtx tlx a. mmzit , 1 vase 
*«4, y y 3 y t ft tc^t-J) ft c: 

^lc»tftCk*<-C#ft. 

[ 0 1 3 4 ] m l < it. y y 3 yni^y- hms^B 
wtzwttiz bx\ * * y nmmti y u 3 ynt 

i^-tcM^ 5:4^. ft i k ft . 

[0ffic7)^m»j] 

[01] xm&ntbmm 1 t^ft^^a^s 

Jt*ffiO-ie*SrrfBriii0T*> ft . 
[ H 2 ] [5]Hifeco»® fc ti ^T, 121 tc^-f IgOf^ 

izffhti&xmz^mwmx'hh. 

[03] l«I^M<7)Jg®t . 0 2 t^tlS^a 
Cff*><xftiS*^BfiiiBlf*ft . 
[04] [5]HtSO^«t tj l/Vt, 03 (CTi^riS^tt 
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[05] mmk<r>wmiza wx . 04 tcsttisoa 
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